Objective: Panic disorder is characterized by recurrent panic attacks, persistent concerns about additional attacks, and worry about the implications of the attack or significant changes in behavior related to the attacks. We examined the efficacy of 24-week naturalistic, open-label escitalopram treatment in terms of the response and remission rates and functional disability in 119 adult Korean patients with panic disorder from 6 clinical centers in South Korea. Methods: Clinical severity and functional impairment were assessed at baseline and at 4, 12, and 24 weeks after the treatment using the Panic Disorder Severity Scale and Sheehan Disability Scale. Ninety-six patients (80.7%) showed a treatment response, and 87 patients (73.1%) had attained remission after 24 weeks of escitalopram treatment. Results: Continuous improvement in the Panic Disorder Severity Scale and Sheehan Disability Scale scores was found over the 24 weeks of treatment. Conclusion: These findings suggest that escitalopram treatment is very effective for panic disorder in terms of both response and remission rates and that long-term pharmacotherapy with escitalopram continuously improved panic symptoms and functional disability in Korean patients with panic disorder.
INTRODUCTION
Panic disorder (PD) is characterized by recurrent panic attacks, persistent concerns about additional attacks, and worry about the implications of the attacks or significant changes in behavior related to the attacks. In the US, PD is estimated to occur in approximately 3.5% of the general population and up to 20% of primary care patients. 1, 2) This relatively common syndrome is chronic and has an adverse effect on patients' quality of life. 3, 4) Recent studies have evaluated how PD affects quality of life due to its adverse impact on vocational, family, and social functioning. [5] [6] [7] [8] Ormel et al. 9) found that more than half of PD patients reported moderate or severe occupational role dysfunction and physical disability. Hence, an improvement in the functional disability should be considered as important as an improvement in panic symptom profiles when evaluating the efficacy of PD treatment. Currently, selective serotonin-reuptake inhibitors (SSRIs) are indicated as the first-line treatment for PD. SSRIs are relatively safe and have few side effects. 10) Escitalopram is the most recently developed SSRI and is used widely for the treatment of patients with PD. To our knowledge, however, only two studies have examined escitalopram for the treatment of PD, and these only showed the efficacy of escitalopram for 8 and 10 weeks.
11,12) Stahl et al. 11) conducted a randomized, double-blind, placebocontrolled, 10-week trial with 377 PD patients. In that study, escitalopram and citalopram were more effective than a placebo in reducing both anticipatory anxiety and the intensity of the panic attack. Rampello et al. 12) conducted an open-label, naturalistic study that showed the efficacy of escitalopram in subjects aged 65 or older after 8 weeks. However, these two studies had some limitations: both were short-term studies and could not reflect the natural clinical course of PD because a substantial number of PD patients suffer from residual symptoms, such as anticipatory anxiety, even after standard treatment. 13) Additionally, the study by Rampello et al. 12) included only elderly patients, so their results cannot be extended to a general PD population. Therefore, a long-term study in the general PD population is needed to examine the real anti-panic efficacy of escitalopram. Consequently, we examined the efficacy of 24-week prospective, naturalistic, open-labeled escitalopram treatment in terms of panic symptoms, functional disability, and quality of life in PD patients.
METHODS
This was a prospective, naturalistic, open-label, multicenter trial of escitalopram in Korean PD patients with or without agoraphobia from 6 clinical centers in South Korea.
Subjects
Experienced psychiatrists administered the structured clinical interview for the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (SCID-IV) to all subjects, and we recruited study subjects who were diagnosed with PD with or without agoraphobia from 2007 to 2009.
Exclusion criteria consisted of the presence of serious or unstable medical illnesses, high suicide risk, or major mental illnesses such as major depressive disorder, bipolar affective disorder, schizophrenia, other psychotic disorders, organic brain syndrome, and alcohol or other substance use disorders. We also excluded pregnant or lactating women and women with childbearing potential who were not using medically accepted contraception.
We ultimately enrolled 119 PD patients (66 males, 53 females). The Institutional Review Board of Samsung Medical Center approved this study, and all patients gave informed consent before participating in the study.
Assessment
The primary outcome measures were the remission rate and response rate of PD. Secondary outcome measures included changes from baseline in the Sheehan Disability Scale (SDS) 14) and the Panic Disorder Severity Scale (PDSS). 15) The PDSS is a 7-item scale used to assess multiple dimensions of PD severity. Each item is rated from 0 to 4, so total score ranges from 0 to 28. The SDS consists of three Likert (0 to 10) items measuring impairment in work, social relationships, and responsibilities at home and with family. We defined clinical remission as the absence of full panic attacks and a PDSS score ≤7, which is in line with the suggestion made by Furukawa et al. 16) We defined clinical response as a more than 50% reduction in the PDSS score. All patients were assessed using the Hamilton Rating Scale for Depression, PDSS, and SDS at baseline and at 4, 12, and 24 weeks after beginning treatment.
Treatment
Before the treatment with escitalopram, all participants had a 2-week drug-free or washout period (a 5-week washout period for fluoxetine). All patients were treated with escitalopram at an initial dose of 5 or 10 mg per day, and the dose was increased up to 20 mg per day according to the clinicians' judgment. The mean daily dose (±stan-dard deviation) of escitalopram was 11.65±3.83 mg/day during the study period. During the first 4 weeks, the use of alprazolam or clonazepam was allowed, but it was tapered off until 12 weeks after treatment. Zolpidem was allowed for controlling insomnia.
Statistical Analysis
Intention-to-treat analysis was performed using the last observation carried forward (LOCF) method, and repeated-measures ANOVA was used to test for improvement in the PDSS and SDS scores. The Bonferroni correction for multiple comparisons was used. SPSS ver. 17.0 (SPSS Inc., Chicago, IL, USA)was used for all statistical analyses, and statistical significance was defined at the 0.05 level (two-tailed tests).
RESULTS

Demographic and Clinical Characteristics
The demographic and clinical characteristics of the patients at baseline (n=119) are summarized in Table 1 . At baseline, the age of the subjects ranged from 20 to 70 years (mean=41.68 years), and 53 (45.5%) were female. Fortysix PD patients (38.7%) had agoraphobia. Fifty-seven patients (47.9%) completed 24 weeks of treatment, and no significant demographic or clinical differences were found between study completers and those who dropped out of the study. 
PDSS
Among the 119 PD patients, 87 patients (73.1%) had attained remission by the end of the treatment. The response rate was 45.4, 69.7, and 80.7% at weeks 4, 12, and 24, respectively.
The total PDSS scores over time are shown in Fig. 1 . At the LOCF week 24 evaluation, significant improvement in the total PDSS score was observed (-11.16±6.51, p= 0.0001; 95% confidence interval -12.76 to -9.56). In the post hoc analysis, we found a continuous significant improvement from baseline to weeks 4, 12, and 24 (p= 0.0001; F=115.65; df=3).
SDS
The SDS score over time is shown in Fig. 2 . We found significant improvements in three areas of the SDS, i.e., at work, in social relationships, and in responsibilities at home and with family, at baseline and at weeks 4, 12, and 24 (p=0.0001).
DISCUSSION
Our study demonstrated the long-term efficacy of escitalopram in PD patients. Of 119 study subjects, 73.1% attained remission by the end of the study. We also found that the response rate of PD patients treated with escitalopram was 80.7% at week 24. After the 24-week treatment with escitalopram, a significant improvement in the total PDSS score was observed beginning from week 4, and the improvement continued progressively until the end of the study. Additionally, we found a continuous significant improvement in the SDS sub-domains (work, social relationships, and responsibilities at home and with family) at baseline and weeks 4, 12, and 24.
Consistent with the two previous escitalopram studies, 11, 12) our study demonstrated that treatment with escitalopram was effective, even at an early stage of treatment; 45.4% of the PD patients showed a treatment response to escitalopram at week 4. Furthermore, 69.7% of them showed a treatment response to escitalopram at week 12, which was compatible to a recent PD study using venlafaxine. 17) Liebowitz et al. 17) found that treatment with venlafaxine-extended release had a 74% response rate (they defined a response as a 40% reduction in the PDSS) in their 10-week, double-blind, placebo-controlled study of PD patients, although their definition of treatment response was somewhat different from ours. The response rate in our study increased continuously until the end of the study (45.4, 69.7, and 80.6% at weeks 4, 12, and 24, respectively). To our knowledge, very few studies have evaluated the efficacy of SSRI or serotonin-norepinephrine reuptake inhibitor treatment for more than 12 weeks. Therefore, these results suggest that long-term treatment with escitalopram is necessary to ob-tain the best treatment response in terms of the panic symptoms and functional disabilities of PD.
The high remission rate (73.1%) in this study was generally consistent with that of previous short-term pharmacotherapy trials in PD. Previous studies showed the efficacy of antidepressants using the definition of remission as a panic-free state at the end point of the study. 18) In our study, 96 of 119 (80.7%) patients had a panic-free state at week 24, which was compatible to previous studies using paroxetine 40 mg/day 19) (86.0% remission rate at week 10) and venlafaxine 225 mg/day 20) (70% remission rate at week 10). PD patients suffer from significant functional impairment. The analysis of the Medical Outcome Study showed that PD patients had high levels of psychological distress and marked limitations in role functioning compared with patients who had hypertension, diabetes, heart disease, or arthritis. 19, 21) In our study, the PD patients showed a significant improvement in three domains of the SDS (work, social relationships, and responsibilities at home and with family), which was compatible to the result of a previous study using fluvoxamine as anti-panic medication. 22) Therefore, escitalopram appears to be effective in enhancing work, social, and family functioning and in improving panic symptoms in PD patients. The current American Psychiatric Association practice guidelines for the treatment of PD recommend continuing SSRI pharmacotherapy for at least 1 year. Our study suggests that escitalopram treatment should be maintained for more than 6 months in PD patients to obtain the best treatment outcome, which supports the current APA practice guidelines for the treatment of PD.
In conclusion, these findings suggest that escitalopram is very effective for the treatment of PD. Long-term pharmacotherapy with escitalopram improves panic symptoms and functional disabilities continuously in Korean patients with PD.
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